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Description 

BACKGROUND OF THE INVENTION 

1, Field of the Invention: 

[0001] The present invention relates to an optical in- 
formation medium formed by bonding two optical infor- 
mation substrates with each other; a method for produc- 
ing the same; and a unit for producing the same. The 
present invention also relates to an optical information 
medium having two information signal layers for record- 
ing/reproducing information thereorvtheref rom by irradi- 
ating and focusing a laser beam thereon; a method for 
producing the same; and a unit for producing the same. 

2. Description of the Related Art: 

[0002] Recently, various optical information media 
such as an optical card and an optical disk have been 
practically used. A compact disk (hereinafter, simply re- 
ferred to as a "CD"), in particular, has become remark- 
ably popular. The video and audio information recorded 
as digital signals on a CD-ROM can now be processed 
easily by a computer. As a result, the value and the utility 
of a CD have been considerably increased in the infor- 
mation industry. 

[0003] In order to record/reproduce high-density In- 
formation onto/from an optical disk, it is necessary to 
shorten the wavelength of the laser beam to be used for 
the recording and the reproduction and increase the nu- 
merical aperture (NA) of an objective lens. Thanks to 
the remarkable development in the technologies for pro- 
ducing semiconductor laser devices, video compres- 
sion technologies and various kinds of peripheral tech- 
nologies, it is currently possible to record video and au- 
dio information on one side of a disk with a diameter of 
120 mm for a long time. For example, by using an ob- 
jective lens with an NA of 0.6 and a red semiconductor 
laser with a wavelength of 650 nm, it is possible to re- 
produce information from the signal pits with a track 
pitch of 0.74 u.m and a pit length as short as 0.40 urn in 
a highly reliable manner. If an 8-15 system is used as a 
modulation system, then one bit length becomes 0.25 
|xm. Therefore, it is possible to accomplish a density 
higher than that of a CD by 5 times or more. By setting 
the redundancy to be about 15%, information having a 
capacity of about 5 Gigabytes can be recorded on a disk 
with a diameter of 120 mm, and video and audio signals 
in compliance with MPEG 2 standard can be recorded 
at 4.7 Mbps on average on one side of a disk with an 
equal size to that of a CD for about 142 minutes. 
[0004] However, the allowable disk tilt of an objective 
lens with an increased NA is very small. For example, if 
a substrate with a thickness equal to that of a CD, i.e., 
1 .2 mm, is used, then the tilt allowable for an objective 
lens with an NA of 0.6 is about 0.25 degrees. The tilt is 
no larger than the error to be caused in installing an op- 



tical head onto a player. Therefore, if a tilt is caused by 
a deformation on the disk, then such a tilt is not allowa- 
ble. Accordingly, it is difficult to practically use an objec- 
tive lens with such a small tilt. 
[0005] By thinning the thickness of the substrate, such 
an objective lens with an increased NA can be used and 
a practical high-density optical disk can be accom- 
plished. For example, by reducing the thickness of the 
substrate to one half of the thickness of a CD, i.e., 0.6 
mm, the tilt allowable for an objective lens with an NA 
of 0.6 can be enlarged to about 0.75 degrees. As a re- 
suit, even when an error of about 0.25 degrees is caused 
in installing an optical head, a tilt up to 0,5 degrees, ac- 
tually caused by a deformation on a disk, is still allowa- 
ble. 

[0006] First, a method for producing a CD will be brief- 
ly described for comparison. By using a stamper on 
which an audio signal is recorded, a substrate, a side of 
which is used for recording the audio signal, is produced 
so as to be 1 .2 mm thick by an injection molding method. 
Then, a reflective film made of aluminum or the like is 
formed on the audio signal recording surface by a sput- 
tering method. Next, a photopolymer resin is applied on 
the reflective film and then irradiated with ultraviolet 
(UV) rays, thereby forming a protective film. A CD is pro- 
duced in this way. 

[0007] If an optical disk with a single thin substrate is 
formed, then the disk is likely to be deformed by the 
weight thereof. In order to prevent such deformation, 
two substrates are bonded with each other. By attaching 
the two substrates, not only the mechanical strength of 
the disk can be increased but also the capacity of the 
disk is doubled, because the area usable for recording/ 
reproducing the information thereon/therefrom can be 
doubled. 

[0008] A conventional method for producing such a 
disk formed by the bonding of two thin substrates will be 
described. First, by using a stamper on which informa- 
tion signals such as video signals and audio signals are 
recorded, a first thin substrate, a side of which is used 
for recording the information signals thereon, is pro- 
duced by an injection molding method. 
[0009] Then, a reflective film made of aluminum orthe 
like is formed on the information signal layer by a sput- 
tering method. Next, a photopolymer resin is applied on 
the reflective film and then irradiated with UV rays, 
thereby forming a protective film. Furthermore, a second 
thin substrate is formed by using a second stamper on 
which different information signals are recorded, and 
then another reflective film and another protective film 
are formed in the same manner as the above. 
[001 0] Thereafter, a hot-melt adhesive is applied onto 
the protective film of each of the two substrates by using 
a roll coater; the two substrates are bonded with each 
other so that the hot-melt adhesives applied on the sur- 
face of each of the protective films are bonded with each 
other, and then pressure is applied to the assembly, 
thereby forming a bonded disk obtained by assembling 
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the first and the second substrates. This bonding meth- 
od using a hot-mett adhesive is the same as the method 
used for producing a laser disk. 
[0011] The disk thus formed has a configuration in 
which the two substrates are integrated by opposing the 5 
protective films of the two substrates to each other and 
forming a hot-melt adhesive layer therebetween. 
[001 2] The configuration of such a conventional bond- 
ed disk will be described with reference to Figure 8. As 
shown in Figure 8, an information signal layer 102 is 
formed on one side of a first substrate 101. A reflective 
film 103 made of a metallic material mainly composed 
of aluminum or the like is formed on the information sig- 
nal layer 102, and a protective film 104 is further formed 
thereon. On the other hand, an information signal layer 
106 is formed on one side of a second substrate 1 05. In 
the same way, a reflective film 107 and a protective film 
108 are formed on the information signal layer 106. A 
hot-melt adhesive layer 109 is further provided between 
the protective films 1 04 and 1 08 opposed to each other, 
thereby integrally bonding the first substrate 1 01 and the 
second substrate 105. 

[0013] Document EP-A-0408763 discloses an im- 
provement of such an optical disk, by first irradiating an 
UV ray curing resin provided on the outer and inner pe- 
ripheries of the disk, and second, by heating the ther- 
mosetting resin provided between the two protective 
layers of the two reflective layers, so as to vertically 
place the substrates in the thermosetting process with- 
out deforming the substrates and without permitting the 
adhesive to flow. 

[0014] In order to realize an alternative optical infor- 
mation medium, a method in which two information sig- 
nal layers for recording/reproducing information there- 
on/therefrom are formed by irradiating and focusing a 
laser beam from the same direction is disclosed in Jap- 
anese Laid-Open Patent Publication No. 3-209642 and 
USP No. 5,134,604. The reflectance of one of the infor- 
mation signal layers which is located closer to the laser 
beam incoming side is reduced, so that a sufficient 
amount of the laser beam can reach the other informa- 
tion signal layer distant from the laser beam incoming 
side and the information recorded on the respective in- 
formation signal layers can be independently read out. 
Therefore, by using an optical information medium with 
the same size as that of a conventional medium, the ar- 
ea usable as the recording region can be doubled and 
the recording capacity can be considerably increased. 
[001 5] With respect to such a conventional dual-layer 
disk, the operational principle of the disk where the two 
Information signal layers are exclusively used for repro- 
ducing the information therefrom will be described. Fig- 
ure 9 shows a case where the laser beam is focused on 
one of the two information signal layers which is distant 
from the laser beam incoming side. In Figure 9 ( an in- 
formation signal layer 152 is formed on one side of a 
transparent substrate 151 made of glass, resin, or the 
like. A semi-transparent thin film 153 is formed on the 
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information signal layer 152 so as to partially reflect the 
laser beam. Another information signal layer 180 is 
formed over the semi-transparent thin film 153 via a 
transparent material 154. Since it is preferable for a re- 
flective film 181 formed on the information signal layer 
180 to reflect substantially all of the incoming laser 
beam, the reflective film 181 is made of a metallic ma- 
terial such as aluminum. A protective film 182 made of 
photopolymer resin or the like is further formed on the 
reflective film 1 81 . The laser beam focused and incident 
on the information signal layer 180 is denoted by 171. 
[0016] In the case where the laser beam is focused 
on the information signal layer 180, the information sig- 
nals recorded on the information signal layer 180 can 
be reproduced, while the laser beam is partially reflected 
by the information signal layer 152 as denoted by 172 
before the laser beam reaches the information signal 
layer 180. In such a case, if the thickness of the trans- 
parent material 154 is sufficiently large, then the spot 
size of the laser beam on the information signal layer 
152 becomes sufficiently large, so that the signals re- 
corded on the information signal layer 152 cannot be 
reproduced, and the signals reproduced from the infor- 
mation signal layer 180 are not adversely affected by 
the signals recorded on the information signal layer 152. 
In addition, if the semi-transparent thin film 153 on the 
information signal layer 152 is formed so as to have a 
uniform thickness, then a local phase change is not gen- 
erated in the incoming laser beam, and the diffraction 
phenomenon undesirable for reproducing a signal can 
be suppressed at a negligible level. On the other hand, 
in the case where the laser, beam is focused on the in- 
formation signal layer 152 closer to the laser beam in- 
coming side, the laser beam is transmitted through the 
semi-transparent thin film 153. However, since the spot 
size of the laser beam on the information signal layer 
180 becomes sufficiently large, the information signals 
recorded on the information signal layer 180 cannot be 
reproduced, and the signals reproduced from the infor- 
mation signal layer 152 are not adversely affected by 
the signals recorded on the information signal layer 1 80. 
[001 7] Figures 1 0A to 1 0C show a method for produc- 
ing such a dual-layer optical information medium. The 
transparent substrate 151 having the information signal 
layer 152 formed on one side thereof is formed by an 
injection molding method or the like in the same way as 
a CD substrate. As shown in Figure 1 0A, the semi-trans- 
parent thin film 153 is formed on the information signal 
layer 1 52 by a sputtering method or a vacuum evapora- 
tion method using a target 161 . The target 161 is a ma- 
terial for composing the semi-transparent thin film 153 
and is made of a metal such as Au and Al or a dielectric 
such as ZnS. Then, as shown in Figure 10B, a photopol- 
ymer resin 154 to become the transparent material 154 
is inserted between a stamper 162 for forming the infor- 
mation signal layer 180 and the semi-transparent thin 
film 153 formed on the information signal layer 152; 
pressure is applied to the stamper 162 so as to obtain 
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a predetermined thickness of the transparent material 
154; and then UV rays 164 are irradiated through the 
semi-transparent thin film 153 and the transparent ma- 
terial 154. 

[0018] Next, as shown in Figure 10C, the reflective 5 
film 181 is formed on the information signal layer 180 
obtained by removing the stamper 162 by a sputtering 
method or a vacuum evaporation method using a target 
165. In the case where the information signal layer 180 
is to be exclusively used for the reproduction, the target 
165 is made of a metallic material such as aluminum. 
On the other hand, in the case where the information 
signal layer 180 is to be used for the recording and the 
reproduction , the target 1 65 is made of a phase-change- 
able material or a magneto-optical material. In perform- 
ing this production method, the transparent substrate 
151 and the semi-transparent thin film 153 are required 
to transmit the UV rays. Finally, the protective film 182 
is formed on the reflective film 181 by using the pho- 
topolymer resin. 

[0019] Since a conventional bonded disk is produced 
by a hot-melt method, the cost is considerably increased 
because an additional equipment such as a roll coater 
for applying a hot-melt adhesive and a presser is re- 
quired in addition to the apparatus for producing a CD. 
On the other hand, since a new type of disk suitable for 
the use in a car is required to be developed from now 
on, such a disk is required to be resistant to the environ- 
ment where the temperature reaches up to about 80°C 
and the humidity reaches up to about 85% for a long 
time. However, the hot-melt adhesive is softened at 
such a high temperature and high humidity, so that the 
disk is adversely deformed to exceed the allowable disk 
tilt. 

[0020] According to the conventional method for pro- 
ducing the dual-layer optical information medium, when 
the information signal layer distant from the laser beam 
incoming side is formed, a photopolymer resin is insert- 
ed between the stamper on which the information is re- 
corded and the semi-transparent thin film formed on the 
information signal layer closer to the laser beam incom- 
ing side, and the UV rays are irradiated through the in- 
formation signal layer closer to the laser beam incoming 
side while applying pressure to the resin. Accordingly, a 
process step for curing the resin with the UV rays and 
a process step for removing the resin from the stamper 
are required to be performed for producing each disk. 
In addition, a certain amount of time is required for re- 
moving the cured resin from the stamper and dust is like- 
ly to be attached to the resin, so that productivity is de- 
creased, the cost necessary for producing the optical 
information medium becomes high and the optical infor- 
mation medium has many defects. 
[0021] The document DE-A-40 41 1 99 being reflected 
in the preambles of claims 1 , 14 and 1 7 describes a unit 
and a method for producing an optical information me- 
dium by fixing two discs to each other, for example by 
using a hot melt or, in the case that only one of the discs 



has a metal layer, a UV-resin, because this may then be 
cured through the semi-transparent layer replacing the 
metal layer. 

[0022] The document DE-A-42 35 178 describes an 
optical recording disk also having two disc bases bond- 
ed to each other. The adhesive layer used for bonding 
contains a reaction initiator and the adhesive layer is 
hardened through polymerisation reaction by the reac- 
tion initiator and photopolymerisation reaction by ultra- 
violet ray irradiation. 

SUMMARY OF THE INVENTION 

[0023] The optical information medium of the inven- 
tion is defined in present claim 1 , and comprises: a first 
substrate having a first information signal layer; a first 
reflective film formed on the first information signal layer 
of the first substrate; a second substrate having a sec- 
ond information signal layer; a second reflective film 
formed on the second information signal layer of the 
second substrate; and a photopolymer resin film provid- 
ed between the first reflective film and the second re- 
flective film for bonding the first substrate (1 ) and the 
second substrate (5) with each other, the whole pho- 
topolymer resin film (60) being UV-cured, 
[0024] In one embodiment of the invention, the first 
and the second reflective films are made of a metallic 
material mainly composed of aluminum. 
[0025] In another embodiment, at least one of the first 
and second reflective films has a thickness of 0,1 urn or 
less. 

[0026] In still another embodiment, the first and the 
second substrates have a substantially equal thickness. 
[0027] In still another embodiment, the first and the 
second substrate have a thickness of 0,57 mm to 0,63 
mm. 

[0028] In still another embodiment, a pit art is formed 
on at least one of the first information signal layer and 
the second information signal layer. 
[0029] In still another embodiment, a recording mate- 
rial film is provided between the first substrate and the 
first reflective film and/or between the second substrate 
and the second reflective film. 
[0030] According to another aspect of the present in- 
vention, a method for producing an optical information 
medium, comprises the steps of: forming a first sub- 
strate having a first information signal layer on one side 
thereof; forming a first reflective film on the first informa- 
tion signal layer of the first substrate; forming a second 
substrate having a second information signal layer on 
one side thereof; forming a second reflective film on the 
second information signal layer of the second substrate; 
superposing the first and the second substrate so that 
the first and the second reflective films are opposed to 
each other with a photopolymer resin therebetween; 
and irradiating the whole photopolymer resin with light 
at least through the second substrate and the second 
reflective film so as to perform a multiple reflection of a 
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part of the light between the first and the second reflec- 
tive films and cure the photopolymer resin, thereby 
bonding the first and the second substrate with each oth- 
er. 

[0031] In one embodiment, the photopolymer resin is 5 
a UV-curable photopolymer resin. 
[0032] In another embodiment, the step of superpos- 
ing the first and second substrates comprises the steps 
of: applying the photopolymer resin in a donut shape 
while rotating the first substrate, and superposing the 
second substrate on the first substrate so that the first 
and the second reflective films are opposed to each oth- 
er via the photopolymer resin so as to integrally rotate 
the first and the second substrates. 
[0033] In another embodiment, the method further 
comprises a step of disposing a transparent plate on the 
second substrate (5) so as to press the second sub- 
strate via the transparent plate (1 1 ) after performing the 
step of superposing the second substrate on the first 
substrate so as to integrally rotate the first and the sec- 
ond substrates. 

[0034] In still another embodiment, the first and the 
second reflective films are made of a metallic material 
mainly composed of aluminum. 
[0035] According to another aspect of the invention, 
a unit for producing such an optical information medium, 
as defined in present claim 14, by bonding the first sub- 
strate including the first reflective film formed on the first 
information signal layer of the first substrate, and the 
second substrate including the second reflective film 
formed on the second information signal layer of the 
second substrate with each other, comprises: an appa- 
ratus for applying the photopolymer resin on the first re- 
flective film while rotating the first substrate; an appara- 
tus for superposing the second substrate on the pho- 
topolymer resin so that the first and the second reflective 
films are opposed to each other; an apparatus for inte- 
grally rotating the first and the second substrates; and 
an apparatus for irradiating the photopolymer resin with 
light. 

[0036] In one embodiment, the unit further comprises 
an apparatus for pressing the second substrate via a 
transparent plate. 

[0037] In another aspect of the invention, a unit for 
producing such an optical information medium compris- 
es: a first production block comprising a first molding 
machine for forming the first substrate including the first 
information signal layer thereon, and a first sputtering 
apparatus for forming the first reflective film on the first 
information signal layer of the first substrate; a second 
production block comprising a second molding machine 
for forming the second substrate including the second 
information signal layer thereon, and a second sputter- 
ing apparatus for forming the second reflective film on 
the second information signal layer of the second sub- 
strate; a third production block for opposing the first re- 
flective film of the first substrate and the second reflec- 
tive film of the second substrate via the photopolymer 



resin film with light at least through the second substrate 
and the second reflective film; and a transporter for mov- 
ing the first substrate from the first production block to 
the third production block and moving the second sub- 
strate from the second production block to the third pro- 
duction block, respectively. 

[0038] According to still another aspect of the inven- 
tion, An optical information medium is defined in present 
claim 17, and comprises: a first substrate having a first 
information signal layer; a semi-transparent film formed 
on the first information signal layer of the first substrate; 
a second substrate having a second information signal 
layer; a reflective film formed on the second information 
signal layer of the second substrate; and a photopoly- 
mer resin film provided between the semi-transparent 
film and the reflective film for bonding the first substrate 
and the second substrate with each other. 
[0039] In another embodiment, the reflective film in- 
cludes a recording material film. 
[0040] In still another embodiment, a thickness of the 
first substrate is in a range of 0,55 to 0,61 mm. 
[0041 ] In still another embodiment, a thickness of the 
photopolymer resin is in a range of 30 to 60 urn 
[0042] In still another embodiment, a pit art is formed 
on at least one of the first information signal layer and 
the second information signal layer. 
[0043] In still another aspect of the invention, a meth- 
od for producing such an optical information medium is 
provided: the method comprises the steps of: forming a 
first substrate having a first information signal layer on 
one side thereof; forming a semi-transparent film on the 
first information signal layer of the first substrate; form- 
ing a second substrate having a second information sig- 
nal layer on one side thereof; forming a reflective film 
on the second information signal layer of the second 
substrate; superposing the first and the second sub- 
strate so that the semi-transparent film and the reflective 
film are opposed to each other with a photopolymer res- 
in therebetween; and irradiating the photopolymer resin 
with light at least through the first substrate and the 
semi-transparent film so as to perform a multiple reflec- 
tion of a part of the light between the semi-transparent 
film and the reflective film, and cure the photopolymer 
resin, thereby bonding the first and the second sub- 
strates with each other. 

[0044] In another embodiment, the photopolymer res- 
in is a UV-curable photopolymer resin. 
[0045] In another aspect of the invention, a unit for 
producing such an optical information medium compris- 
es: a first production block comprising a first molding 
machine for forming a first substrate including a first in- 
formation signal layer thereon, and a first sputtering ap- 
paratus for forming a semi-transparent film on the first 
information signal layer of the first substrate; a second 
production block comprising a second molding machine 
for forming a second substrate including a second infor- 
mation signal layer thereon, and a second sputtering ap- 
paratus for forming a reflective film on the second inf or- 
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mation signal layer of the second substrate; a third pro- 
duction block for opposing the semi-transparent film on 
the first substrate and the reflective film on the second 
substrate with each other, with a photopolymer resin film 
therebetween, and then irradiating the photopolymer 
resin film with light at least through the first substrate 
and the semi-transparent film; and a transporter for 
moving the first substrate from the first production block 
to the third production block and moving the second sub- 
strate from the second production block to the third pro- 
duction block, respectively. 

[0046] Thus, the invention described herein makes 
possible the advantage of providing an optical informa- 
tion medium which can be produced with a high yield 
and at a lower cost so as to have less defects, a method 
for producing the same and a unit for producing the 
same. 

[0047] This and other advantages of the present in- 
vention will become apparent to those skilled in the art 
upon reading and understanding the following detailed 
description with reference to the accompanying figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0048] Figure 1 is a cross-sectional view of an optical 
information medium according to a first example of the 
present invention. 

[0049] Figure 2 illustrates a UV ray irradiation process 
step in a method for producing an optical information 
medium of the present invention. 
[0050] Figures 3A to 3D are perspective views show- 
ing the respective process steps for producing the opti- 
cal information medium according to the first example 
of the present invention. 

[0051] Figure 4 is a block diagram showing an ar- 
rangement for a unit for producing the optical informa- 
tion medium according to the first example of the 
present invention. 

[0052] Figure 5 is a cross-sectional view of an optical 
information medium according to a second example of 
the present invention. 

[0053] Figures 6A to 6C ore cross-sectional views 
showing the respective process steps for producing the 
optical information medium according to the second ex- 
ample of the present invention. 
[0054] Figure 7 is a block diagram showing an ar- 
rangement for a unit for producing the optical informa- 
tion medium according to the second example of the 
present invention. 

[0055] Figure 8 is a cross-sectional view of a conven- 
tional optical information medium. 
[0056] Figure 9 is a cross-sectional view of another 
conventional optical information medium. 
[0057] Figures 10A to 10C are cross-sectional views 
showing the respective process steps for producing a 
conventional optical information medium. 



DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0058] Hereinafter, the present invention will be de- 
5 scribed by way of illustrative examples with reference to 
accompanying drawings. 

Example 1 

10 [0059] Referring to Figures 1 , 2 and 3A to 3D, an op- 
tical information medium according to an example of the 
present invention will be described. 
[0060] First, referring to Figure 1 , the configuration of 
the optical information medium of this example will be 

15 described. The optical information medium includes: a 
first substrate (thickness: about 0.6 mm) 1 having a first 
information signal layer (surface) 2; a first reflective film 
3 formed on the first information signal layer 2; a second 
substrate (thickness: about 0.6 mm) 5 having a second 

20 information signal layer (surface) 6; and a second re- 
flective film 7 formed on the second information signal 
layer 6. The first substrate 1 and the second substrate 

5 are bonded with each other by a photopolymer resin 
film 10 provided between the first reflective film 3 and 

25 the second reflective film 7. 

[0061 ] A plurality of pits with a size defined in accord- 
ance with the wavelength of signal reproducing tights 21 
and23 are formed on the information signal layers 2 and 

6 of this example. When the substrates 1 and 5 are 
30 formed in a disk shape, the pits are arranged in a con- 
centric pattern or a spiral pattern. In some cases, guide 
grooves for tracking are provided on the information sig- 
nal layers 2 and 6 separately from the pits. However, 
according to the present invention, the shape of the in- 

35 formation signal layers 2 and 6 is not limited to the par- 
ticular one. For example, an image macroscopically 
formed by using pits, grooves or the like (hereinafter, 
such an image will be referred to as a "pit art") can be 
formed on the entire surface or a part of the surface of 

40 the information signal layers 2 and 6. 

[0062] The information recorded on the first informa- 
tion signal layer 2 is reproduced by the signal reproduc- 
ing light 21 incoming through the substrate 1 . The light 
21 incoming through the substrate 1 is reflected by the 

45 reflective film 3 so as to be light 22. By detecting the 
variation in the intensity of the reflected light 22, the re- 
corded information can be reproduced. On the other 
hand, the information recorded on the second informa- 
tion signal layer 6 is reproduced by the light 23 incoming 

so through the substrate 5. The light 23 incoming through 
the substrate 5 is reflected by the reflective film 7 so as 
to be light 24. The emission of the lights 21 and 23 and 
the detection of the lights 22 and 24 are performed by 
a known technology. In the case where the emission of 

55 the lights 21 and 23 and the detection of the lights 22 
and 24 are performed by a single optical head, the op- 
tical information medium is required to be reversed on 
the way of reproduction in order to continuously repro- 
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duce the information from the different information sig- 
nal layers. 

[0063] The first reflective film 3 and the second reflec- 
tive film 7 are preferably made of a metallic material 
mainly composed of aluminum, and the thickness there- 5 
of is 0.05 u.m in this example. In order to suitably perform 
the production method to be described later, it is prefer- 
able for at least one of the first reflective film 3 and the 
second reflective film 7 to have a thickness of 0.1 urn or 
less. However, depending upon the material for the re- 10 
flective films, the thickness may be over 0.1 jim in some 
cases. 

[0064] In this example, a hot-melt adhesive is not 
used but instead a photopolymer resin is used. Accord- 
ingly, the disk of this example can resist an environment 
where the temperature reaches up to about 80°C and 
the humidity reaches up to about 85% for a long time, 
and the disk is not therefore deformed to exceed the al- 
lowable disk tilt. Therefore, it is possible to provide an 
optical information medium suitable for the use in a car 
and excellent in environmental resistance. 
[0065] It is noted that the optical information medium 
shown in Figure 1 will be called a "disk obtained by 
bonding two thin substrates" in this specification. In gen- 
eral, such a disk is formed in a disk shape (circular with 
a circular aperture in the center). However, the disk can 
be a card shaped medium. 

[0066] Next, referring to Figures 1 and Figures 3A to 
3D, a method for producing the optical information me- 
dium will be described. 

[0067] First, the substrate 1 shown in Figure 1 is pro- 
duced by an injection molding method or the like. In the 
case of performing the injection molding, the substrate 
1 is preferably made of a transparent resin such as poly- 
carbonate. In this example, a disk-shaped substrate 1 
with a thickness of 0.6 ± 0.03 mm, an outer diameter of 
1 20 mm and an inner diameter of 1 5 mm is formed. By 
performing injection molding and the like, a substrate in 
various shapes and sizes can be easily formed. In the 
case of performing injection molding, the pits or the like 
of the first information- signal layer 2 are formed during 
the injection molding. Therefore, the contents of the in- 
formation are determined by the pattern of the stamper 
used for the injection molding. However, the substrate 
1 may be formed by other methods. Next, the reflective 
film 3 is formed on the first information signal layer 2 on 
the substrate 1 by a sputtering method or a vacuum 
evaporation method. 

[0068] Another disk-shaped substrate 5 having the 
second information signal layer 6 formed on one side 
thereof Is separately formed by the injection molding 
method or the like, and the reflective film 7 is formed on 
the second information signal layer 6 on the substrate 
5 by a sputtering method or a vacuum evaporation meth- 
od. The second substrate 5 is formed by the same meth- 
od as the method for forming the first substrate 1 . The 
same shape and size as those of the first substrate 1 
are used for the second substrate 5. However, depend- 



ing upon the applications, different shapes and sizes 
can be used for the first substrate 1 and the second sub- 
strate 5. In this example, by setting the thickness of each 
of the substrates 1 and 5 to be in a range of 0.57 mm to 
0.63 mm, an allowable tilt of the disk can be enlarged to 
about 0.75 degrees even when an objective lens with 
an NA of 0.6 or more is used. According to the present 
invention, one optical information medium is produced 
by bonding two substrates with each other. Therefore, 
even if the strength of each of the substrates is further 
reduced, a serious problem is unlikely to occur. Conse- 
quently, it is possible to use an objective lens with a high- 
er NA by setting the thickness of each substrate to be 
smaller than about 0.6 mm. However, in the case of 
making the substrates of this invention of a material 
used for a currently available CD, the thickness of each 
substrate is preferably 0.3 mm or more in order to main- 
tain a sufficient strength thereof. 
[0069] The injection molding process orthe sputtering 
process used for forming the respective substrates hav- 
ing an information signal layer on one side thereof are 
also used in a process for producing a CD. Since the 
cycle time required for performing the respective proc- 
ess steps is on the order of several seconds, these proc- 
esses have a very high productivity. 
[0070] Next, as shown in Figure 3A, while rotating the 
substrate 1 on which the reflective film 3 is formed at a 
low speed (e.g., 10 to 50 rpm), the photopolymer resin 
10 is applied onto the reflective film 3 in a donut shape. 
In this case, the amount of the photopolymer resin 10 to 
be applied is set to be in an approximate range of 1 to 
5 grams. As the photopolymer resin 10, SD 1700 (prod- 
uct name; manufactured by Dainippon Ink & Chemicals, 
Inc.) is used, for example. Alternatively, SD101, SD301 
or the like can also be used. In addition, instead of a 
resin curable by UV light, a resin curable by light with a 
different wavelength can also be used. Therefore, the 
kind of the photopolymer resin is not particularly limited. 
However, under the current circumstances, the resin 
curable by UV light is most practical. In addition, a mix- 
ture composed of plural kinds of resins can also be used 
and the resin can have a multi-layered structure. 
[0071] Then, as shown in Figure 3B, the second sub- 
strate 5 is disposed so that the second reflective film 7 
faces the photopolymer resin 10, and then superposed 
on the first substrate 1 . Alternatively, the superposition 
can be performed by disposing the first substrate 1 over 
the second substrate 5. 

[0072] After the photopolymer resin 10 has diffused 
to the vicinity of the inner periphery of the substrates 1 
and 5 between the first reflective film 3 and the second 
reflective film 7, the first substrate 1 and the second sub- 
strate 5 are integrally rotated at a high speed, e.g., at 
1000 to 5000 rpm as shown in Figure 3C, thereby mak- 
ing the thickness of the photopolymer resin 10 substan- 
tially uniform between the first and the second reflective 
films 3 and 7. When the rotation is finished, the thickness 
of the photopolymer resin 10 becomes approximately 
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1 0 to 60 u.m. This thickness is optimized by the viscosity 
and the initial thickness of the photopolymer resin, and 
the rotation speed and time. 

[0073] Next, as shown in Figure 3D, the first substrate 
1 is irradiated with the UV rays having a wavelength of 5 
300 to 400 nm, for example. A halogen lamp, a mercury 
lamp or the like is used as the UV light source, for ex- 
ample. In this example, UV rays with an intensity of 1 00 
to 200 mW/cm 2 is irradiated for 10 to 40 seconds. By 
irradiating the UV rays, the photopolymer resin 10 is 
cured, the first substrate 1 and the second substrate 5 
are integrally combined, and the bonding of the first sub- 
strate 1 and the second substrate 5 is completed. 
[0074] Referring back to Figure 1 , the UV ray irradia- 
tion step will be described in further detail. The UV rays 
(not shown in Figure 1) irradiated onto the second sub- 
strate 5 shown in Figure 1 are transmitted through the 
second substrate 5, and then irradiated onto the reflec- 
tive film 7 formed on the second information signal layer 
6. The second substrate 5 is made of a material for 
transmitting the signal reproducing light 23 at a high 
transmittance (e.g., 90% or more). In general, such a 
material also transmits the UV rays at a high transmit- 
tance. Most of the UV rays transmitted through the sec- 
ond substrate 5 are reflected by the reflective film 7, 
while the remaining UV rays are transmitted through the 
reflective film 7 and incident onto the photopolymer resin 
10. When the thickness of the reflective film 7 is in a 
range of 0.05 to 0.1 u,m or less, the UV transmittance of 
the reflective film 7 mainly composed of aluminum is in 
an approximate range of 0.1 to 1%. The present inven- 
tors have confirmed that the photopolymer resin 10 is 
cured at a remarkably higher rate than the expected 
rate, even when the UV transmittance of the reflective 
film 7 is at such a relatively low level. 
[0075] More specifically, when the transmittance of 
the reflective film 7 is 1%, the amount of the UV rays 
reaching the photopolymer resin 10 is reduced to about 
one-eightieth or less, as compared with a case of not 
providing the reflective film. If the calculation is conduct- 
ed simply based on the data obtained in the case of 
forming the protective film for a CD from the photopoly- 
mer resin, the time required for completely curing the 
photopolymer resin 10 is generally increased by 80 
times or more, typically about 160 seconds or longer. 
Those skilled in the art would expect that such a long- 
time UV ray irradiation will make it impossible to produce 
a practical optical information medium. However, con- 
trary to the expected results, the present inventors have 
obtained experimental results that the photopolymer 
resin 1 0 can be sufficiently cured by performing the UV 
ray irradiation for a time longer by about 5 to 20 times 
(or 1 0 to 40 seconds). Such results derive from the effect 
attained by interposing the photopolymer resin 10 be- 
tween the two reflective films. It is considered that the 
multiple reflection of a slight amount of the UV rays 
transmitted through the reflective film between the re- 
flective films 3 and 7 plays an important role in accom- 



plishing the effect of the resin in a short period of time. 
In addition, since the photopolymer resin 10 is irradiated 
with the UV rays without any contact with air, it is pos- 
sible to eliminate the adverse effects of oxygen in the 
air onto the curing of the resin. The present inventors 
consider that the fact also considerably contribute to the 
shortening of the irradiation time. 
[0076] It is most preferable to use a thin film mainly 
composed of aluminum as the reflective film. However, 
the reflective film is not limited thereto. The reflective 
film can be made of other metallic materials, and a multi- 
layered film, e.g., a dielectric multi-layered film, can also 
be used as the reflective film. 

[0077] Instead of the above production method, after 
the protective film is formed beforehand on the first re- 
flective film 3 or the second reflective film 7, the appli- 
cation of the photopolymer resin 10 for the bonding, the 
bonding of the two substrates, and then the U V ray irra- 
diation can be performed. By performing the UV ray ir- 
radiation in such a manner, it is possible to prevent the 
deterioration of the information signal layer because of 
the attachment of dust or the like before the bonding. 
The protective film is preferably made of a photopolymer 
resin. In such a case, the respective substrates 1 and 5 
can be produced by performing the molding process, the 
sputtering of the protective film and the formation of the 
protective film in the same way as the processes for pro- 
ducing a conventional CD. Alternatively, the protective 
film made of a photopolymer resin can be cured simul- 
taneously with the curing of the photopolymer resin 10 
for bonding. 

[0078] When the photopolymer resin 10 is cured by 
the UV ray irradiation, a heat is generally generated, 
thereby deforming the substrate 1 or 5 to a certain de- 
gree in some cases. In order to prevent such deforma- 
tion, as shown in Figure 2, by pressing the second sub- 
strate 5 via a transparent plate 11 (e.g., a glass plate) 
disposed thereon at least during the UV ray irradiation, 
the UV rays can be transmitted through the transparent 
plate 1 1 , the second substrate 5, and the second reflec- 
tive film (not shown in Figure 2), thereby curing the resin 
10. By disposing such a glass plate 11, a bonded disk 
where the substrates 1 and 5 are not deformed and the 
disk tilt is substantially negligible can be produced. 
[0079] Next, referring to Figure 4, an exemplary unit 
for producing the bonded disk will be described. A first 
block 31 includes: a first molding machine 32; a first car- 
rying robot 33; a first sputtering apparatus 34; and a 
transporter 35 for connecting these components. 
[0080] The substrate 1 having the first information sig- 
nal layer 2 thereon is formed by the molding machine 
32 by the injection molding method, and then carried by 
the carrying robot 33 to the point A on the transporter 
35. Then, the substrate 1 is transported by the trans- 
porter 35 to the point B, the reflective film 3 is sputtered 
on the information signal layer 2 by the sputtering appa- 
ratus 34, and then the substrate 1 is transported again 
by the transporter 35 to the point C. 
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[0081] On the other hand, a second block 36 includes: 
a second molding machine 37; a second carrying robot 
38; a second sputtering apparatus 39; and a transporter 
40 for connecting these components. The substrate 5 
having the second information signal layer 6 thereon is 
formed by the molding machine 37 by the injection mold- 
ing method, and then carried by the carrying robot 38 to 
the point D on the transporter 40. Then, the substrate 5 
is transported by the transporter 40 to the point E, the 
reflective film 7 is sputtered on the information signal 
layer 6 by the sputtering apparatus 39, and then the sub- 
strate 5 is transported again by the transporter 40 to the 
point F. 

[0082] The first block 31 and the second block 36 are 
disposed at adjacent positions. The first block 31 is con- 
nected with a third block 43 by a moving robot 41 , while 
the second block 36 is connected with the third block 43 
by a moving robot 42. The third block 43 includes: the 
moving robots 41 and 42; an UV ray irradiator 44; a 
transporter 45 for connecting these components; and a 
stocker46. The transporter 45 also includes an applica- 
tor of the photopolymer resin and a disk rotator, and im- 
plements the bonding method described with reference 
to Figures 3A to 3D. This third block 43 functions as a 
bonding apparatus. 

[0083] The first substrate 1 is moved from the first 
block 31 to the point G on the transporter 45 by using 
the moving robot 41, where the photopolymer resin is 
applied in a donut shape by rotating the first substrate 
1 at a low speed. The second substrate 5 is moved from 
the second block 36 to the point H on the transporter 45 
by using the moving robot 42 and then moved by the 
transporter 45 to the point G, where the second sub- 
strate 5 is superposed on the first substrate 1 so that the 
first reflective film faces the second reflective film. At the 
point G, the first and the second substrates are integrally 
rotated at a high speed, thereby diffusing the photopol- 
ymer resin substantially uniformly between the first and 
the second reflective films. 

[0084] Thereafter, the assembly is moved to the point 
I by using the transporter 45 and then moved to the UV 
ray irradiator 44, where the photopolymer resin is irra- 
diated with the UV rays and cured from the substrate 5 
side. The medium thus produced is piled on the stocker 
46. 

[0085] The above example relates to the case where 
the UV rays are irradiated by moving the assembly from 
the point I to the UV ray irradiator 44. Alternatively, the 
UV rays can be irradiated by moving the UV ray irradi- 
ator 44 to the point I. In the case where the disk is 
pressed via a transparent plate so as not to deform the 
disk during the UV ray irradiation, the bonding apparatus 
can be operated more easily. 

[0086] In this example, the present invention has 
been described as being applied to an optical disk. How- 
ever, the present invention is also applicable to other 
kinds of optical Information media such as an optical 
card. 



[0087] In this example, the present invention has 
been described as being applied to a read-only optical 
information medium. However, by providing a known re- 
cording material film between a substrate and a reflec- 
s tive film, the information can be recorded/reproduced 
onto/from the recording material film by using a laser 
beam, and a user can freely record private information 
thereon. 

io Example 2 

[0088] Hereinafter, referring to Figure 5 and Figures 
6A to 6C, an optical information medium according to 
another example of the present invention will be de- 
15 scribed. This example relates to a "dual-layer optical in- 
formation medium" allowing for reproducing the infor- 
mation from two information signal layers by irradiating 
light from one direction. 

[0089] First, referring to Figure 5, the configuration of 
20 the optical information medium of this example will be 
described. The optical information medium includes: a 
first substrate (thickness: about 0.6 mm) 51 having a first 
information signal layer 52; a semi-transparent film 53 
formed on the first information signal layer 52; a second 
25 substrate (thickness: about 0.6 mm) 55 having a second 
information signal layer 56; and a reflective film 57 
formed on the second information signal layer 56. The 
first substrate 51 and the second substrate 55 are bond- 
ed with each other vis-a-photopofymer resin film 60 pro- 
30 vlded between the semi-transparent film 53 and the re- 
flective film 57. 

[0090] In this example, a plurality of pits with a size 
defined in accordance with the wavelength of the signal 
reproducing light are also formed on the information sig- 

35 nal layers 52 and 56. When the substrates 51 and 55 
are formed in a disk shape, the pits are arranged in a 
concentric pattern or a spiral pattern. In some cases, 
guide grooves for tracking are provided on the informa- 
tion signal layers 52 and 56 separately from the pits. 

40 However, according to the present invention, the shape 
of the information signal layers 52 and 56 is not limited 
to the particular shape of this example. 
[0091] The semi-transparent film 53 is made of a met- 
al such as Au and Al or a dielectric such as ZnS. When 

45 the semi-transparent film 53 is made of Au, the thick- 
ness of the semi-transparent film 53 becomes about 1 0 
nm. 

[0092] The reflective film 57 is made of a metallic ma- 
terial mainly composed of aluminum and has a thick- 

50 ness of 0.05 u/n in this example. 

[0093] The information recorded on the first informa- 
tion signal layer 52 is reproduced by the signal repro- 
ducing light 71 incoming through the substrate 51 . The 
light 71 incoming through the substrate 51 is reflected 

55 by the semi-transparent film 53 so as to be light 72. By 
detecting the variation in the intensity of the reflected 
light 72, the recorded information can be reproduced. 
On the other hand, the information recorded on the sec- 
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ond information signal layer 56 is reproduced by the light 
71 incoming through the first substrate 51 , the semi- 
transparent film 53 and the photopolymer resin 60. The 
light 71 is reflected by the reflective film 57 so as to be 
light 72. In this example, the information recorded on the s 
two information signal layers 52 and 56 can be selec- 
tively and continuously reproduced by using the light 71 
incoming through the substrate 51. It is not necessary 
for another light to income through the second substrate 
55 in order to reproduce the information recorded on the 
second information signal layer 56. Therefore, the sec- 
ond substrate 55 is not required to be transparent and 
the material for the second substrate 55 can be selected 
very freely. 

[0094] In addition, if the information recorded on one 
of the plurality of information signal layers can be re- 
corded/reproduced thereon/therefrom by using a laser 
beam and the other layers are exclusively used for the 
reproduction, then the density of the selected layer can 
be increased, and a user can freely record private infor- 
mation on the selected layer. In such a case, a layer dis- 
tant from the laser beam incoming side is selected as 
the layer usable for recording/reproducing information 
thereon/therefrom. By reducing the laser beam reflect- 
ance of the information signal layer closer to the laser 
.beam incoming side, the laser beam can reach the layer 
distant from the laser bean incoming side, thereby re- 
cording/reproducing information thereon/therefrom. In 
order to record/reproduce information onto/from the lay- 
er distant from the laser beam incoming side, a record- 
ing material film is required to be provided on the second 
substrate. The recording material film is formed directly 
on the reflective film 57, or via another dielectric film. In 
the case of recording information on the recording ma- 
terial film, grooves for tracking and pits indicating a track 
number and the like are provided on the second infor- 
mation signal layer 56, thereby making the surface of 
the second information signal layer 56 uneven. Howev- 
er, video data, audio data, data to be processed by an 
information processor and the like are recorded not on 
the second information signal layer 56 itself, but on the 
recording material film. A known recording material film 
such as a phase-changeable material film, a magneto- 
optical material film, or an organic dye material film is 
used as the recording material film. 
[0095] Next, referring to Figures 6A to 6C, a method 
for producing the optical information medium shown in 
Figure 5 will be described. 

[0096] First, as shown in Figure 6A, a transparent 
substrate 51 having a first information signal layer 52 is 
formed by an injection molding method or the like. The 
first information signal layer 52 functions as the informa- 
tion signal layer closer to the laser beam incoming side. 
In the case of performing the injection molding, the sub- 
strate 51 is preferably made of a transparent resin such 
as polycarbonate. In this example, a disk-shaped sub- 
strate 51 with a thickness of 0.58 ± 0.03 mm, an outer 
diameter of 120 mm and an inner diameter of 15 mm is 



formed. Next, a semi-transparent film 53 is formed on 
the first information signal layer 52 on the first substrate 
51 by a sputtering method or a vacuum evaporation 
method. A target 61 used for the sputtering is made of 
the same material for composing the semi-transparent 
film 53. 

[0097] As shown in Figure 6B, another disk-shaped 
substrate 55 having a second information signal layer 

56 on one side thereof is separately formed by the in- 
jection molding method or the like, and the reflective film 

57 is formed on the second information signal layer 56 
on the substrate 55 by a sputtering method or a vacuum 
evaporation method. When the optical information me- 
dium is to be exclusively used for reproduction, a target 
65 is made of a metallic material such as aluminum. On 
the other hand, when the optical information medium is 
to be used for recording and reproduction, a phase- 
changeable material or a magneto-optical material is 
additionally used for the target 65. In this example, the 
same shape and size as these of the first substrate 51 
are used for the second substrate 55. In view of the re- 
flectance and the like, the reflective film 57 is preferably 
made of a metallic material mainly composed of alumi- 
num. 

[0098] The injection molding process and the sputter- 
ing process used for forming the respective substrates 
51 and 55 having an information signal layer on one side 
thereof are a known process used for producing a CD. 
Since the cycle time required for performing the respec- 
tive process steps is on the order of several seconds, 
these processes have a very high productivity. 
[0099] Next, while rotating the transparent substrate 
51, a photopolymer resin 60 is applied onto the semi- 
transparent film 53. The photopolymer resin 60 has a 
refractive index close to that of the substrate 51 . In this 
example, the refractive index of the photopolymer resin 
60 is in an approximate range of 1 .48 to 1 .55. On the 
other hand, the refractive index of the substrate 51 is in 
an approximate range of 1 .5 to 1 .6. 
[0100] Then, as shown in Figure 6C,thefirst substrate 
51 is disposed so that the reflective film 57 faces the 
photopolymer resin 60, and then superposed on the 
second substrate 55. Thereafter, the photopolymer res- 
in 60 is irradiated with UV rays 64 through the transpar- 
ent substrate 51 and the semi-transparent film 53. In the 
second example, these photopolymer resin curing steps 
can be performed in substantially the same way as 
those of the first example. The production steps of the 
second example are different from those of the first ex- 
ample in that the photopolymer resin 60 is irradiated with 
UV rays 64 through the semi-transparent film 53. How- 
ever, in this case, the multiple reflection of the light trans- 
mitted through the semi-transparent film 53 can also be 
performed between the semi-transparent film 53 and the 
reflective film 57, thereby promoting the curing of the 
photopolymer resin 60. The UV transmittance of the 
semi-transparent film 53 is in an approximate range of 
20 to 70%. Therefore, the semi-transparent film 53 func- 
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tions as a sort of reflective film so as to complete the 
curing of the resin in a shorter time than an expected 
time based on the curing mechanism similar to that de- 
scribed in the first example. 

[0101] Because of the above-mentioned reasons, the 5 
transparent substrate 51 is preferably pressed via a 
transparent plate (not shown) or the like. In this way, the 
two information signal layers 52 and 56 are opposed so 
as to be separated from each other by a substantially 
uniform gap, and the first substrate 51 can be bonded 
with the second substrate 55. In this example, the thick- 
ness of the photopolymer resin film is set to be in a range 
of 30 to 60 u,m. By setting the thickness at such a value, 
the information can be reproduced while making the gap 
between the two information signal layers sufficiently 
large. It is not preferable for the thickness to exceed 60 
p.m, because an aberration is possibly caused in focus- 
ing the laser beam. 

[01 02] In a process for forming a protective film for a 
CD, the respective process steps of applying the pho- 
topolymer resin end irradiating the U V rays are also per- 
formed and result in a high productivity. Therefore, by 
performing the process step shown in Figure 6C, a suf- 
ficiently high productivity is realized. In addition, unlike 
a conventional method in which an information signal 
layer is formed by using a photopolymer resin, the infor- 
mation signal layer 56 is formed by an injection molding 
method. Accordingly, a large amount of dust is not likely 
to be attached to the surface of the information signal 
layer 56, thereby reducing defects. 
[0103] Figure 7 shows a unit for producing a dual-lay- 
er optical information medium. As shown in Figure 7, a 
first block 81 includes: a first molding machine 82; a first 
carrying robot 83; a first sputtering apparatus 84; and a 
transporter 85 for connecting these components. The 
transparent substrate 51 having the first information sig- 
nal layer 52 thereon is formed by the molding machine 
82 by the injection molding method, and then carried by 
the carrying robot 83 to the point A on the transporter 
85. Then, the substrate 51 is transported by the trans- 
porter 85 to the point B, the semi-transparent thin film 
53 is sputtered on the information signal layer 52 by the 
sputtering apparatus 84, and then the substrate 51 is 
transported again by the transporter 85 to the point C. 
[0104] On the other hand, a second block 86 includes: 
a second molding machine 87; a second carrying robot 
88; a second sputtering apparatus 89; and a transporter 
90 for connecting these components. The substrate 55 
having the second information signal layer 56 thereon 
is formed by the molding machine 87 by the injection 
molding method, and then carried by the carrying robot 
88 to the point D on the transporter 90. Then, the sub- 
strate 55 is transported by the transporter 90 to the point 
E, the reflective film 57 is sputtered on the information 
signal layer 56 by the sputtering apparatus 89, and then 
the substrate 55 is transported again by the transporter 
90 to the point F. 

[01 05] The first block 81 and the second block 86 are 



disposed at the adjacent positions. The first block 81 is 
connected with the third block 93 by a moving robot 91 , 
while the second block 86 is connected with the third 
block 93 by a moving robot 92. The third block 93 in- 
cludes: the moving robots 91 and 92; an UV ray irradi- 
ator 94; a transporter 95 for connecting these compo- 
nents; and a stocker 96. The transporter 95 also func- 
tions as an applicator of the photopolymer resin. 
[0106] The first substrate 51 is moved from the first 
block 81 to the point G on the transporter 95 by using 
the moving robot 91 , where the photopolymer resin 60 
is applied by rotating the transparent substrate 51 and 
the transparent substrate 51 is transported by the trans- 
porter 95 to the point H. The second substrate 55 is 
moved from the second block 86 to the point H on the 
transporter 95 by using the moving robot 92, where the 
second substrate 55 is superposed on the transparent 
substrate 51 . The assembly is transported again by the 
transporter 95 to the point I and then moved to the UV 
ray irradiator 94, where the photopolymer resin is irra- 
diated with the UV rays 64 and cured from the transpar- 
ent substrate 51 side. The medium thus produced is 
piled on the stocker 96. 

[0107] Thereafter, the printing for a label and the like 
may be performed. Alternatively, a printing apparatus 
can be directly connected with the UV ray irradiator 94. 
A label is printed on a protective film made of a pho- 
topolymer resin in a common CD. However, in the dual- 
layer optical information medium of the invention, the 
label is printed on a plane on the opposite side to the 
information signal layer 56 of the substrate 55. 
[0108] According to the present invention, it is not 
necessary to perform en extra bonding process step us- 
ing a roll coater for applying a hot-melt adhesive or a 
presser in addition to the common process steps for pro- 
ducing a CD, so that it is possible to provide a disk ob- 
tained by bonding thin substrates, a method for produc- 
ing the same and a unit for producing the same without 
considerably increasing the cost. Moreover, since a 
photopolymer resin is not softened in an environment 
where temperature and humidity are high, unlike a hot- 
melt adhesive, it is possible to provide a high-density 
optical disk which can be used in a car. 
[0109] As is apparent from the foregoing description, 
according to the present invention, the two information 
signal layers are separately formed by performing the 
injection molding and sputtering processes, and the two 
information signal layers are superposed during the 
photopolymer resin application and curing processes, 
so that it is possible to provide a multi-layered optical 
information medium which can be produced at a lower 
cost by applying the highly productive CD production 
process steps thereto so as to have less defects. 
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1. An optical information medium comprising: 
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a first substrate (1) having a first information 
signal layer (2); 

a first reflective film (3) formed on the first infor- 
mation signal layer (2) of the first substrate (1); 
a second substrate (5) having a second infor- 
mation signal layer (6); 

a second reflective film (7) formed on the sec- 
ond information signal layer (6) of the second 
substrate (5); and 

a photopolymer resin film (10) provided between 
the first reflective film (3) and the second reflective 
film (7) for bonding the first substrate (1) and the 
second substrate (5) with each other, characterised 
by the whole photopolymer resin film (60) being 
cured by multiple reflections between said first and 
said second reflective films (3, 7) of a part of the 
irradiated light. 

2. An optical information medium according to claim 
1 , wherein said photopolymer resin film is a UV-cur- 
able photopolymer resin film (10). 

3. An optical information medium according to claim 1 
or 2, wherein the first and the second reflective films 
(3,7) are made of a metallic material mainly com- 
posed of aluminum. 

4. An optical information medium according to claim 1 
or 2, wherein at least one of the first and second 
reflective films has a thickness of 0,1 urn or less. 

5. An optical information medium according to claim 1 
or 2, wherein the first and the second substrates 
(1 ,5) have a substantially equal thickness. 

6. An optical information medium according to claim 
5, wherein the first and the second substrate (1 ,5) 
have a thickness of 0,57 mm to 0,63 mm. 

7. An optical information medium according to claim 1 
or 2, wherein a pit art is formed on at least one of 
the first information signal layer (2) and the second 
information signal layer (6). 

8. An optical information medium according to claim 1 
or 2, wherein a recording material film is provided 
between the first substrate (1 ) and the first reflective 
film (3) and/or between the second substrate (5) 
and the second reflective film (7). 

9. A method for producing an optical information me- 
dium, comprising the steps of: 



(D; 

forming a second substrate (5) having a second 
information signal layer (6) on one side thereof; 
forming a second reflective film (7) on the sec- 
5 ond information signal layer (6) of the second 

substrate (5); 

superposing the first and the second substrate 
(1 , 5) so that the first and the second reflective 
films (3, 7) are opposed to each other with a 
10 photopolymer resin (10) therebetween; and 

irradiating the whole photopolymer resin (10) 
with light at least through the second substrate 
(5) and the second reflective film (7) so as to 
perform a multiple reflection of a part of the light 
15 between the first and the second reflective films 

(3, 7) and cure the photopolymer resin (10), 
thereby bonding the first and the second sub- 
strate (1, 5) with each other. 

20 10. A method for producing an optical information me- 
dium according to claim 9, wherein said photopoly- 
mer resin is a UV-curable photopolymer resin (10). 

11. A method for producing an optical information me- 
25 dium according to claim 9 or 10, wherein the step 

of superposing the first and second substrates (1 , 
5) comprises the steps of: 

applying the photopolymer resin (1 0) in a donut 
30 shape while rotating the first substrate (1 ), and 

superposing the second substrate (5) on the 
first substrate (1) so that the first and the sec- 
ond reflective films (3, 7) are opposed to each 
other via the photopolymer resin so as to inte- 
35 g rally rotate the first and the second substrates 

(1.5). 

12. A method for producing an optical information me- 
dium according to claim 9 or 10, further comprising 

40 a step of disposing a transparent plate (11) on the 
second substrate (5) so as to press the second sub- 
strate (5) via the transparent plate (11) after per- 
forming the step of superposing the second sub- 
strate (5) on the first substrate (1 ) so as to integrally 

45 rotate the first and the second substrates (1 , 5). 

13. A method for producing an optical information me- 
dium according to claim 9 or 10, wherein the first 
and the second reflective films (3,7) are made of a 

50 metallic material mainly composed of aluminum. 

14. A unit (43) for producing an optical information me- 
dium according to one of claims 1 to 8, by bonding 
the first substrate (1 ) including the first reflective film 
(3) formed on the first information signal layer (2) of 
the first substrate (1), and the second substrate (5) 
including the second reflective film (7) formed on 
the second information signal layer (6) of the sec- 



forming a first substrate (1 ) having a first infor- ss 
mation signal layer (2) on one side thereof; 
forming a first reflective film (3) on the first in- 
formation signal layer (2) of the first substrate 
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ond substrate (5) with each other, comprising: 

an apparatus for applying the photopolymer 
resin (1 0) on the first reflective film (3) while ro- 
tating the first substrate (1); 
an apparatus for superposing the second sub- 
strate (5) on the photopolymer resin (1 0) so that 
the first and the second reflective films (3 ( 7) 
are opposed to each other; 
an apparatus for integrally rotating the first and 
the second substrates (1,5); 

characterised in that said unit further compris- 
es 

an apparatus (44) for irradiating the photopol- 
ymer resin (10) with light such that said photopoly- 
mer resin is cured by multiple reflections between 
said first and said second reflective films (3, 7) of a 
part of the irradiated light. 

15. A unit (43) for producing an optical medium accord- 
ing to claim 1 4, further comprising an apparatus for 
pressing the second substrate (5) via a transparent 
plate (11). 

16. A unit for producing an optical information medium 
according to one of claims 1 to 8, comprising: 

a first production block (31) comprising a first 
molding machine (32) for forming the first sub- 
strate (1) including the first information signal 
layer (2) thereon, and a first sputtering appara- 
tus (34) for forming the first reflective film (3) on 
the first information signal layer (2) of the first 
substrate (1); 

a second production block (36) comprising a 
second molding machine (37) for forming the 
second substrate (5) including the second in- 
formation signal layer (6) thereon, and a sec- 
ond sputtering apparatus (39) for forming the 
second reflective film (7) on the second infor- 
mation signal layer (6) of the second substrate 
(5); 

a third production block (43) for opposing the 
first reflective film (3) of the first substrate (1) 
and the second reflective film (7) of the second 
substrate (5) via the photopolymer resin film 
(1 0) with light at least through the second sub- 
strate (5) and the second reflective film (7); and 
a transporter (41 , 42) for moving the first sub- 
strate (1 ) from the first production block (31 ) to 
the third production block (43) and moving the 
second substrate (5) from the second produc- 
tion block (36) to the third production block (43) , 
respectively. 

17. An optical information medium comprising: 



a first substrate (51) having a first information 
signal layer (52); 

a semi-transparent film (53) formed on the first 
information signal layer (52) of the first sub- 

5 strate (51); 

a second substrate (55) having a second infor- 
mation signal layer (56); 
a reflective film (57) formed on the second in- 
formation signal layer (56) of the second sub- 

10 strate (55); and 

a photopolymer resin film (60) provided be- 
tween the semi-transparent film (53) and the re- 
flective film (57) for bonding the first substrate 
(51) and the second substrate (55) with each 

is other, characterised by the whole photopoly- 

mer resin film (60) being cured by multiple re- 
flections between said first and said second re- 
flective films (3, 7) of a part of the irradiated 
light. 

20 

18. An optical information medium according to claim 
17, wherein said photopolymer resin film is a UV- 
curable photopolymer resin film (60). 

25 19. An optical information medium according to claim 
17 or 18, wherein the reflective film (57) includes a 
recording material film. 

20. An optical information medium according to claim 
so 1 7 or 1 8, wherein a thickness of the first substrate 

(51) is in a range of 0,55 to 0,61 mm. 

21. An optical information medium according to claim 
1 7 or 1 8, wherein a thickness of the photopolymer 

35 resin (60) is in a range of 30 to 60 ujti. 

22. An optical information medium according to claim 
1 7 or 1 8, wherein a pit art is formed on at least one 
of the first information signal layer (52) and the sec- 

40 ond information signal layer (56). 

23. A method for producing an optical information me- 
dium, comprising the steps of: 

45 forming a first substrate (51) having a first in- 

formation signal layer (52) on one side thereof; 
forming a semi-transparent film (53) on the first 
information signal layer (52) of the first sub- 
strate (51); 

so forming a second substrate (55) having a sec- 

ond information signal layer (56) on one side 
thereof; 

forming a reflective film (57) on the second in- 
formation signal layer (56) of the second sub- 
55 strate (55); 

superposing the first and the second substrate 
(51 , 55) so that the semi-transparent film (53) 
and the reflective film (57) are opposed to each 
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other with a photopolymer resin (60) therebe- 
tween; and 

irradiating the photopolymer resin (60) with 
light at least through the first substrate (51 ) and 
the semi-transparent film (53) so as to perform 5 
a multiple reflection of a part of the light be- 
tween the semi-transparent film (53) and the re- 
flective film (57), and cure the photopolymer 
resin (60), thereby bonding the first and the 
second substrates (51 , 55) with each other. ic 



24. A method for producing an optical information me- 
dium according to claim 23, wherein said photopol- 
ymer resin is a U V curable photopolymer resin (60) . 

25. A unit for producing an optical information medium 
according to one of claims 17 to 22, comprising: 



formationssignal-Schicht (6); 
einem zweiten reflektierenden Film (7), derauf 
der zweiten Informationssignal-Schicht (6) des 
zweiten Substrats (5) ausgebildet ist; und 

einem Photopolymer-Harz-Film (1 0), der 
zwischen dem ersten reflektierendem Film (3) 
und dem zweiten reflektierendem Film (7) zur 
Verbindung bzw. zum Bonden des ersten Sub- 
strats (1) und des zweiten Substrats (5) mitein- 
ander vorgesehen ist, 

dadurch gekennzeichnet, dass 
der gesamte Photopolymer-Harz-Film (60) 
durch Mehrfach-Reflexionen einesTeils des einge- 
15 strahlten Lichtes zwischen dem ersten und dem 
zweiten reflektierenden Film (3, 7) ausgehartetbzw. 
vemetzt wird. 



a first production block (81) comprising a first 
molding machine (82) for forming a first sub- 20 
strate (51) including a first information signal 
layer (52) thereon, and a first sputtering appa- 
ratus (84) for forming a semi-transparent film 
(53) on the first information signal layer (52) of 
the first substrate (51); 25 
a second production block (86) comprising a 
second molding machine (87) forforming a sec- 
ond substrate (55) including a second informa- 
tion signal layer (56) thereon, and a second 
sputtering apparatus (89) for forming a reflec- 30 
tive film (57) on the second information signal 
layer (56) of the second substrate (55); 
a third production block (93) for opposing the 
semi-transparent film (53) on the first substrate 
(51) and the reflective film (57) on the second 35 
substrate (55) with each other, with a photopol- 
ymer resin film (60) therebetween, and then ir- 
radiating the photopolymer resin film (60) with 
light at least through the first substrate (51 ) and 
the semi-transparent film (53); and 40 
a transporter (91 , 92) for moving the first sub- 
strate (51) from the first production block (81) 
to the third production block (93) and moving 
the second substrate (55) from the second pro- 
duction block (86) to the third production block *s 
(93), respectively. 



2. Optisches Informationsmedium nach Anspruch 1 , 
wobei der Photopolymer-Harz-Film ein UV-vernetz- 
barer bzw. aushartbarer Photopolymer-Harz-Film 
(10) ist. 

3. Optisches Informationsmedium nach Anspruch 1 
Oder 2, wobei der erste und zweite reflektierende 
Film (3, 7) aus einem metallischem Material herge- 
stellt sind, das in der Hauptsache aus Aluminium 
besteht. 

4. Optisches Informationsmedium nach Anspruch 1 
oder 2, wobei wenigstens einer des ersten und 
zweiten reflektierenden Films eine Dicke von 0,1 
urn oder weniger hat. 

5. Optisches Informationsmedium nach Anspruch 1 
oder 2, wobei das erste und zweite Substrat (1 , 5) 
eine im wesentlichen gleiche Dicke haben. 

6. Optisches Informationsmedium nach Anspruch 5, 
wobei das erste und zweite Substrat (1 , 5) eine Dik- 
ke von 0,57 mm bis 0,63 mm haben. 

7. Optisches Informationsmedium nach Anspruch 1 
oder 2, wobei eine Pit- oder Griibchen-Abbildung 
(Pit Art) auf der ersten Informationssignal-Schicht 
(2) und/oder der zweiten Informationssignal- 
Schicht (6) ausgebildet ist. 



PatentansprOche 

1 . Optisches Informationsmedium mit: 

Einem ersten Substrat (1) mit einer ersten In- 
formationssignal-Schicht (2); 
einem ersten reflektierendem Film (3), der auf 
der ersten Informationssignal-Schicht (2) des 
ersten Substrats (1) ausgebildet ist; 
einem zweiten Substrat (5) mit einer zweiten In- 



8. Optisches Informationsmedium nach Anspruch 1 
so oder 2, wobei ein Aufzeichnungsmaterial zwischen 

dem ersten Substrat (1) und dem ersten reflektie- 
renden Film (3) und/oder zwischen dem zweiten 
Substrat (5) und dem zweiten reflektierenden Film 
(7) vorgesehen ist 

55 

9. Verfahren zur Herstellung eines optischen Informa- 
tionsmediums mit den Schritten: 
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Ausbilden eines ersten Substrates (1 ) mit einer 
ersten Informationssignal-Schicht (2) auf sei- 
ner einen Seite; 

Ausbilden eines ersten reflektierenden Films 
(3) auf der ersten Informationssignal-Schicht 
(2) des ersten Substrates (1); 
Ausbilden eines zweiten Substrats (5) mit einer 
zweiten Informationssignal-Schicht (6) auf sei- 
ner einen Seite; 

Ausbilden eines zweiten reflektierenden Films 
(7) auf der zweiten Informationssignal-Schicht 
(6) des zweiten Substrats (5); 
Aufeinanderiegen des ersten und zweiten Sub- 
strats (1 , 5), so dass der erste und zweite re- 
f lektierende Film (3, 7) einander gegenuber lie- 
gen und ein Photopolymer-Harz (10) zwischen 
ihnen angeordnet ist; und 
Bestrahlen des gesamten Photopolymer-Har- 
zes bzw. -Kunstharzes (10) mit Licht wenig- 
stens durch das zweite Substrat (5) und den 
zweiten reflektierenden Film (7), um so eine 
Mehrfach-Reflexion eines Teils des Lichtes 
zwischen dem ersten und dem zweiten reflek- 
tierenden Film (3, 7) durchzufuhren und den 
Photopolymer-Harz (10) auszuharten bzw. zu 
vernetzen, wodurch das erste und zweite Sub- 
strat (1 , 5) miteinander verbunden bzw. gebon- 
ded werden. 

10. VerfahrenzurHerstellung eines optischen Informa- 
tionsmediums nach Anspruch 9, wobei das Photo- 
polymer-Harz ein UV-vernetzbares bzw. aushartba- 
res Photopolymer-Harz (1 0) ist. 

11. Verfahren zur Herstellung eines optischen Informa- 
tionsmediums nach Anspruch 9 oder 1 0, wobei der 
Schritt des Aufeinanderlegens des ersten und zwei- 
ten Substrats (1 , 5) die Schritte aufweist: 

Aufbringen des Photopolymer-Harzes (10) in 
einer Doughnut- bzw. Ring-Form, wahrend das 
erste Substrat (1) gedreht wird, und 
Auf legen des zweiten Substrats (5) auf das er- 
ste Substrat (1 ), so dass der erste und der zwei- 
te reflektierende Film (3, 7) einander uber das 
Photopolymer-Harz gegenuberiiegen, um das 
erste und zweite Substrat (1 , 5) integral bzw. 
einstuckig zu drehen. 

12. Verfahren zur Herstellung eines optischen Informa- 
tionsmediums nach Anspruch 9 oder 1 0, bei dem in 
einem weiteren Schritt eine transparente Platte (11) 
auf dem zweiten Substrate (5) angeordnet wird, um 
uber die transparente Platte (11) nach der Durch- 
fuhrung des Auflegens des zweiten Substrats (5) 
auf das erste Substrat (1 ) einen Druck auf das zwei- 
te Substrat (5) auszuuben, um so das erste und 
zweite Substrat (1 , 5) einstuckig bzw. integral zu 



drehen. 

13. Verfahren zur Herstellung eines optischen Informa- 
tionsmediums nach Anspruch 9 oder 10, wobei der 
erste und der zweite reflektierende Film (3, 7) aus 
einem metallischen Material hergestellt sind, das in 
der Hauptsache aus Aluminium besteht. 

14. Einheit (43) zur Herstellung eines optischen Infor- 
mationsmediums nach einem der Anspruche 1 bis 
8 durch Verbinden bzw. Bonden des ersten Sub- 
strats (1) einschlieBlich des ersten reflektierenden 
Films (3), der auf der ersten Informationssignal- 
Schicht (2) des ersten Substrats (1) ausgebildet ist, 
und des zweiten Substrats (5) einschlieBlich des 
zweiten reflektierenden Films (7), der auf der zwei- 
ten Informationssignal-Schicht (6) des zweiten 
Substrats (5) ausgebildet ist, miteinander mit 

einer Vorrichtung zur Aufbringung des Photop- 
olymer-Harzes (1 0) auf den ersten reflektieren- 
den Film (3), wahrend das erste Substrat (1) 
gedreht wird; 

einer Vorrichtung zum Auflegen des zweiten 
Substrats (5) auf den Photopolymer-Harz (1 0), 
so dass der erste und der zweite reflektierende 
Film (3, 7) einander gegenuberiiegen; 
einer Vorrichtung zum integralen bzw. einstuk- 
kigen Drehen des ersten und des zweiten Sub- 
strats (1, 5); 

dadurch gekennzeichnet, dass die Einheit 
welter aufweist 

eine Vorrichtung (44) zur Bestrahlung des 
Photopolymer-Harzes (1 0) mit Licht in der Weise, 
dass das Photopolymer-Harz durch Mehrfach-Re- 
f lexionen eines Teils des etngestrahlten Lichtes zwi- 
schen dem ersten und dem zweiten reflektierenden 
Film (3, 7) ausgehartet bzw. vernetzt wird. 

15. Einheit (43) zur Herstellung eines optischen Infor- 
mationsmediums nach Anspruch 14, weiterhin mit 
einer Vorrichtung zum Ausuben eines Druckes auf 
das zweite Substrat (5) uber eine transparente Plat- 
te (11). 

16. Einheit zur Erzeugung eines optischen Informati- 
onsmediums nach einem der Anspruche 1 bis 8 mit 

einem ersten Produktions-Block (31) mit einer 
ersten Form- bzw. GieBMaschine (32) zur Aus- 
btldung des ersten Substrats (1) einschlieBlich 
der darauf befindlichen ersten informationssi- 
gnal-Schicht (2) und mit einem ersten Zerstau- 
bungs- bzw. Sputter-Gerat (34) zur Ausbitdung 
des ersten reflektierenden Films (3) auf der er- 
sten Informationssignal-Schicht (2) des ersten 
Substrats (1); 
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einemzweiten Produktions-Block (36) miteiner 
zweiten Form- bzw. GieBmaschine (37) zur 
Ausbildung des zweiten Substrats (5) ein- 
schlie3lich der darauf befindlichen zweiten In- 
formationssignal-Schicht (6) und mit einem s 
zweiten ZerstSubungs- bzw. Sputter-Gentt (39) 
zur Ausbildung des zweiten reflektierenden 
Films (7) auf der zweiten Informationssignal- 
Schicht (6) des zweiten Substrats (5); 
einem dritten Produktions-Block (43), urn den 10 
ersten reflektierenden Film (3) des ersten Sub- 
strats (1) und den zweiten reflektierenden Film 
(7) des zweiten Substrats (5) iiber den Photo- 
polymer-Harz-Film (1) mit Lichteinfall wenig- 
stens durch das zweite Substrat (5) und den '5 
zweiten reflektierenden Film (7) einander ge- 
genuber anzuordnen; und 
einer Transporteinrichtung (41, 42) zur Bewe- 
gung des ersten Substrates (1 ) von dem ersten 
Produktions-Block (3) zu dem dritten Produkti- 20 
ons-Block (43) und zur Bewegung des zweiten 
Substrats (5) von dem zweiten Produktions- 
Block (36) zu dem dritten Produktions-Block 
(43). 

25 

17. Optisches Inform at ionsmedi urn mit 

einem ersten Substrat (51) mit einer ersten In- 
formationssignal-Schicht (52); 
einem halbtransparenten Film (53), der auf der so 
ersten Informationssignal-Schicht (52) des er- 
sten Substrats (51) ausgebildet ist; 
einem zweiten Substrat (55) mit einer zweiten 
Informationssignal-Schicht (56); 
einem reflektierendem Film (57), der auf der 35 
zweiten Informationssignal-Schicht (56) des 
zweiten Substrats (55) ausgebildet ist; und 
einem Photopolymer-Harz-Film (60), der zwi- 
schen dem halbtransparentem Film (53) und 
dem reflektierenden Film (57) zum Verbinden 
bzw. Bonden des ersten Substrats (51 ) und des 
zweiten Substrats (55) miteinander vorgese- 
hen ist, 

dadurch gekennzeichnet, dass 
der gesamte Photopolymer-Harz-Film (60) durch 
Mehrfach-Reflexionen eines Teils des eingestrahl- 
ten Lichtes zwischen dem ersten und dem zweiten 
reflektierenden Film (3, 7) ausgehSrtet bzw. ver- 
netztwird. 

18. Optisches Informationsmedium nach Anspruch 17, 
wobei der Photopolymer-Harz-Film ein UV-aushfirt- 
barer bzw. vernetzbarer Photopolymer-Harz-Film 
(60) ist. 

19. Optisches Informationsmedium nach Anspruch 17 
oder 18, wobei der reflektierende Film (57) einen 



Aufzeichnungsmaterial-Film enthalt. 

20. Optisches Informationsmedium nach Anspruch 17 
Oder 18, wobei die Dicke des ersten Substrats (51) 
im Bereich von 0,55 mm bis 0,61 mm liegt. 

21. Optisches Informationsmedium nach Anspruch 17 
oder 1 8, wobei die Dicke des Photopolymer-Harzes 
im Bereich von 30 u,m bis 60 \im liegt. 

22. Optisches Informationsmedium nach Anspruch 17 
oder 18, wobei ein Pit- bzw. Grubchen-Bild (Pit Art) 
auf der ersten Informationssignal-Schicht (52) und/ 
oder der zweiten Informationssignal-Schicht (56) 
ausgebildet ist. 

23. Verfahren zur Herstellung eines optischen Informa- 
tionsmediums mit den Schritten: 

Ausbitden eines ersten Substrates (51 ), das auf 
einer Seite eine erste Informationssignal- 
Schicht (52) hat; 

Ausbilden eines halbtransparenten Film (53) 
auf der ersten Informationssignal-Schicht (52) 
des ersten Substrats (51); 
Ausbilden eines zweiten Substrats (55) mit ei- 
ner zweiten Informationssignal-Schicht (56) auf 
seiner einen Seite; 

Ausbilden eines reflektierenden Films (57) auf 
der zweiten Informationssignal-Schicht (56) 
des zweiten Substrats (55); 
Aufeinanderlegen des ersten und des zweiten 
Substrats (51 , 55), so dass der halbtransparen- 
te Film (53) und der reflektierende Film (57) ein- 
ander gegenuberliegen und sich ein Photopo- 
lymer-Harz (60) zwischen ihnen befindet; und 
Bestrahlen des Photopolymer-Harzes (60) mit 
Licht wenigstens durch das erste Substrat (51) 
und den halbtransparenten Film (53), urn eine 
Mehrfach-Reflexion eines Teils des Lichtes 
zwischen dem halbtransparenten Film (53) 
dem reflektierendem Film (57) durchzufuhren 
und den Photopolymer-Harz (60) zu vemetzen 
bzw. auszuharten, wodurch das erste und das 
zweite Substrat (51 , 55) miteinander verbun- 
den bzw. gebondet werden. 

24. Verfahren zur Herstellung eines optischen Informa- 
tionsmediums nach Anspruch 23, wobei das Pho- 
topolymer-Harz ein UV-vernetzbares bzw. aushart- 
bares Photopolymer-Harz (60) ist. 

25. Einheit zur Herstellung eines optischen Informati- 
onsmediums nach einem der Anspriiche 17 bis 22 
mit 

einem ersten Produktions-Block (81) mit einer 
ersten Form- bzw. GieBmaschine (82) zur Aus- 
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bildung eines ersten Substrats (51) 2. 
einschlieBlich einerdarauf befindlichen, ersten 
Informationssignal-Schicht (52) und mit einem 
ersten Zerstaubungs- bzw. Sputter-GerSt (84) 
zur Ausbildung eines semi- bzw. halbtranspa- s 
renten Films (53) auf der ersten Informations- 3. 
signal-Schicht (52) des ersten Substrats (51); 
einem zweiten Produktions-Block (86) miteiner 
zweiten Form- bzw. GieBmaschine (87) zur 
Ausbildung eines zweiten Substrat (55) ein- 10 
schlieBlich einer darauf befindlichen zweiten 4. 
Informationssignal-Schicht (56) und mit einem 
zweiten Zerstaubungs- bzw. Sputter-Gerat (89) 
zur Ausbildung eines reflektierenden Films (57) 
auf derzweiten Informationssignal-Schicht (56) 15 
des zweiten Substrats (55); 5. 
einem dritten Produktions-Block (93), urn den 
halbtransparenten Film (53) auf dem ersten 
Substrat (51) und den reflektierenden Film (57) 
auf dem zweiten Substrat (55) einander gegen- 20 
Ciber mit einem Photopolymer-Harz-Film (60) 6. 
zwischen ihnen anzuordnen und dann den 
Photopolymer-Harz-Film (60) mit Licht wenig- 
stens durch das erste Substrat (51) und den 
halbtransparenten Film (53) zu bestrahlen; und 25 
einer Transportvorrichtung (91 , 92) zur Bewe- 7. 
gung des ersten Substrates (51) von dem er- 
sten Produktions-Block (81 ) zu dem dritten Pro- 
duktionsblock (93) und zum Bewegen des 
zweiten Substrates (55) von dem zweiten Pro- 30 
duktions-Block (86) zu dem dritten Produkti- 
ons-Block (93). 8. 



Revendlcatlons 35 

1 . Support d'informations optique comprenant : 

9. 

un premier substrat (1) comprenant une pre- 
miere couche de signaux d'informations (2), 40 
un premier film refiechissant (3) forme sur la 
premiere couche de signaux d'informations (2) 
du premier substrat (1), 
un second substrat (5) comportant une secon- 
de couche de signaux d'informations (6), « 
un second film r6f!6chissant (7) forme sur la se- 
conde couche de signaux d'informations (6) du 
second substrat (5), et un film de resine de pho- 
topolymere (10) dispose entre le premier film 
refiechissant (3) et le second film refiechissant so 
(7) destine a lier le premier substrat (1) et le 
second substrat (5) Tun a I'autre, caracteris6 en 
ce que le film de resine de photopolymere en- 
tier (60) est polymerise par les reflexions mul- 
tiples d'une partie de la lumiere rayonnee entre ss 
ledit premier et ledit second films reflechissants 
(3, 7). 



Support d'informations optique selon la revendica- 
tion 1, dans lequel ledit film de resine de photopo- 
lymere est un film de resine de photopolymere po- 
lymerisable aux UV (10). 

Support d'informations optique selon la revendica- 
tion 1 ou 2, dans lequel le premier et le second films 
r6fiechissants (3, 7) sont faits d'un materiau metal- 
lique compose principalement d'aluminium. 

Support d'informations optique selon la revendica- 
tion 1 ou 2, dans lequel au moins I'un du premier et 
du second films reflechissants presente une epais- 
seur de 0,1 u.m ou moins. 

Support d'informations optique selon la revendica- 
tion 1 ou 2, dans lequel le premier et le second subs- 
trats (1 , 5) presentent une 6paisseur pratiquement 
egale. 

Support d'informations optique selon la revendica- 
tion 5, dans lequel le premier et le second substrats 
(1 , 5) pr6sentent une 6paisseur de 0,57 mm a 0,63 
mm. 

Support d'informations optique selon la revendica- 
tion 1 ou 2, dans lequel une structure de microcu- 
vettes est formee sur au moins I'une de la premiere 
couche de signaux d'informations (2) et de la se- 
conde couche de signaux d'informations (6). 

Support d'informations optique selon la revendica- 
tion 1 ou 2, dans lequel un film de materiau d'enre- 
gistrement est dispose entre le premier substrat (1 ) 
et le premier film r6fl6chissant (3) et/ou entre le se- 
cond substrat (5) et le second film refiechissant (7). 

Procede de fabrication d'un support d'informations 
optique, comprenant les etapes consistant a : 

former un premier substrat (1) comportant une 
premiere couche de signaux d'informations (2) 
d'un cdte de celui-ci, 

former un premier film refiechissant (3) sur la 
premiere couche de signaux d'informations (2) 
du premier substrat (1), 
former un second substrat (5) comportant une 
seconde couche de signaux d'informations (6) 
d'un cdt6 de celui-ci, 

former un second film refiechissant (7) sur la 
seconde couche de signaux d'informations (6) 
du second substrat (5), 

superposer le premier et le second substrats (1 , 
5) de facon a ce que le premier et le second 
films r6f I6chissants (3, 7) soient en face I'un de 
I'autre avec une resine de photopolymere (1 0) 
entre eux, et 

illuminer la resine de photopolymere entiere 
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(10) avec de la lumiere au moins au travers du 
second substrat (5) et du second film r6fl6chis- 
sant (7) de facon a realiser une reflexion multi- 
ple d'une partie de la lumiere entre les premier 
et le second films r6flechissants (3 ( 7) et a po- 
lym6riser la r6sine de photopolymere (10), en 
liant ainsi le premier et le second substrats (1 , 
5) I'un a I'autre. 

10. Proc6d6 de fabrication d'un support d'informations 
optique selon la revendication 9, dans lequel lad it e 
resine de photopolymere est une r6sine de photo- 
polymere polymerisable aux UV (10). 

11. Procede de fabrication d'un support d'informations 
optique selon la revendication 9 ou 10, dans lequel 
I'etape de superposition du premier et du second 
substrats (1 , 5) comprend les etapes consistant a : 

appliquer la r6sine de photopolymere (10) sui- 
vant une forme de tore tout en faisant tourner 
le premier substrat (1), et 
superposer le second substrat (5) au premier 
substrat (1 ) de telle sorte que le premier et se- 
cond films reftechissants (3, 7) soient opposes 
I'un a I'autre par I'intermediaire de la resine de 
photopolymere de facon a f aire tourner de ma- 
niere integr^e le premier et le second substrats 
0,5). 

12. Proc6de de fabrication d'un support d'informations 
optique selon la revendication 9 ou 10, comprenant 
en outre une etape consistant a disposer une pla- 
que transparente (11) sur le second substrat (5) de 
facon a presser le second substrat (5) par I'interme- 
diaire de la plaque transparente (11) apres la reali- 
sation de l'6tape de superposition du second subs- 
trat (5) au premier substrat (1 ) de f aeon a faire tour- 
ner de facon integree le premier et le second subs- 
trats (1,5). 

13. Proc6d6 de fabrication d'un support d'informations 
optique selon la revendication 9 ou 10, dans lequel 
le premier et le second films rdflechissants (3, 7) 
sont faits d'un materiau metallique compost princi- 
palement d'aluminium. 

14. Unite (43) destined a fabriquer un support d'infor- 
mations optique selon Tune des revendications 1 a 
8, en liant le premier substrat (1 ) comprenant le pre- 
mier film r6f!6chissant (3) forme sur la premiere 
couche de signaux d'informations (2) du premier 
substrat (1), et le second substrat (5) comprenant 
le second film refiechissant (7) forme" sur la seconde 
couche de signaux d'informations (6) du second 
substrat (5) I'un a I'autre, comprenant : 

un dispositif destine a appliquer la resine de 



photopolymere (10) sur le premier film refie- 
chissant (3) tout en faisant tourner le premier 
substrat (1), 

un dispositif destine" a superposer le second 
5 substrat (5) a la resine de photopolymere (10) 

de telle sorte que le premier et le second films 
r6fl6chissants (3, 7) soient opposes I'un a 
i'autre, 

un dispositif destine a faire tourner de facon in- 
fo tegr6e le premier et le second substrat (1,5), 

caract6ris6 en ce que I ad it e unite comprend 
en outre 

un dispositif (44) destine a illuminer la resine 
*5 de photopolymere (10) avec de la lumiere de telle 
sorte que ladite resine de photopolymere soit poly- 
merisee par les reflexions multiples d'une partie de 
la lumiere rayon nee entre ledit premier et ledit se- 
cond films refiechissants (3, 7). 

20 

15. Unite (43) destinee a fabriquer un support optique 
selon la revendication 14, comprenant en outre un 
dispositif destine a presser le second substrat (5) 
par I'intermediaire d'une plaque transparente (11). 

25 

1 6. Unite destinee a fabriquer un support d'informations 
optique selon Tune des revendications 1 a 8, 
comprenant : 

30 un premier bloc de fabrication (31) comprenant 

une premiere machine de moulage (32) desti- 
nee a former le premier substrat (1) compre- 
nant la premiere couche de signaux d'informa- 
tions (2) sur celui-ci, et un premier dispositif de 

35 pulverisation (34) destine a former le premier 

film refiechissant (3) sur la premiere couche de 
signaux d'informations (2) du premier substrat 
(1). 

un second bloc de fabrication (36) comprenant 
40 une seconde machine de moulage (37) desti- 

nee a former le second substrat (5) comprenant 
la seconde couche de signaux d'informations 
(6) sur celui-ci, et un second dispositif de pul- 
verisation (39) destine a former le second film 
45 refiechissant (7) sur la seconde couche de si- 

gnaux d'informations (6) du second substrat 
(5), 

un troisieme bloc de fabrication (43) destine a 
mettre en opposition le premier film reflechis- 

so sant (3) du premier substrat (1 ) et le second film 

refiechissant (7) du second substrat (5) par I'in- 
termediaire du film de resine de photopolymere 
(1 0) avec de la lumiere au moins au travers du 
second substrat (5) et du second film reflechis- 

55 sant (7), et 

un transporter (41, 42) destine a d6placer le 
premier substrat (1) depuis le premier bloc de 
fabrication (31) vers le troisieme bloc de fabri- 
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cation (43) et a cteplacer le second substrat (5) 
depuis le second bloc de fabrication (36) vers 
le troisieme bloc de fabrication (43), respecti- 
vement. 

5 

17. Support d'informations optique comprenant : 

un premier substrat (51) comportant une pre- 
miere couche de signaux d'informations (52), 
un film semi-transparent (53) forme sur la pre- 10 
miere couche de signaux d'informations (52) du 
premier substrat (51), 

un second substrat (55) comportant une secon- 
de couche de signaux d'informations (56), 
un film reflechissant (57) forme sur la seconde 1$ 
couche de signaux d'informations (56) du se- 
cond substrat (55), et 

un film de resine de photopolymere (60) dispo- 
se entre le film semi-transparent (53) et le film 
reflechissant (57) destine a lier le premier subs- 20 
trat (51 ) et le second substrat (55) I'un a I'autre, 
caracteris6 en ce que le film de resine de pho- 
topolymere entier (60) est polymerise par les 
reflexions multiples entre ledit premier et ledit 
second films reflechissants (3, 7) d'une partie 25 
de la lumiere rayonnee. 



18. Support d'informations optique selon la revendica- 
tion 17, dans lequel ledit film de resine de photopo- 
lymere est un film de resine de photopolymere po- 
lymerisable aux UV (60). 

19. Support d'informations optique selon la revendica- 
tion 17 ou 18, dans lequel le film reflechissant (57) 
comprend un film de materiau d'enregistrement. 

20. Support d'informations optique selon la revendica- 
tion 17 ou 18, dans lequel Tepaisseur du premier 
substrat (51 ) se situe dans une plage de 0,55 a 0,61 
mm. 

21. Support d'informations optique selon la revendica- 
tion 17 ou 18, dans lequel Tepaisseur de la resine 
de photopolymere (60) se situe dans une plage de 
30 a 60 urn. 

22. Support d'informations optique selon la revendtca- 
tion 17 ou 18, dans lequel une structure de micro- 
cuvettes est form6e sur au moins I'une de la pre- 
miere couche de signaux d'informations (52) et de 
la seconde couche de signaux d'informations (56). 

23. Procede de fabrication d'un support d'informations 
optique, comprenant les etapes consistent a : 

former un premier substrat (51 ) comportant une 
premiere couche de signaux d'informations 
(52) d'un cdte de celui-ci, 



former un film semi-transparent (53) sur la pre- 
miere couche de signaux d'informations (52) du 
premier substrat (51), 

former un second substrat (55) comportant une 
seconde couche de signaux d'informations (56) 
d'un cdte de celui-ci, 

former un film reflechissant (57) sur la seconde 
couche de signaux d'informations (56) du se- 
cond substrat (55), 

superposer le premier et le second substrats 
(51 , 55) de fa$on a ce que le film semi-trans- 
parent (53) et le film reflechissant (57) soient 
opposes Tun a I'autre avec une resine de pho- 
topolymere (60) entre eux, et 
illuminer la resine de photopolymere (60) avec 
de la lumifere au moins au travers du premier 
substrat (51) et du film semi-transparent (53) 
de fa? on a realiser une reflexion multiple d'une 
partie de la lumiere entre le film semi-transpa- 
rent (53) et le film reflechissant (57), et a poly- 
m6riser la resine de photopolymere (60), en 
liant ainsi le premier et second substrats (51, 
55) I'un a I'autre. 

24. Procede de fabrication d'un support d'informations 
optique selon la revendtcation 23, dans lequel ladite 
resine de photopolymere est une resine de photo- 
polymere polymerisable aux UV (60). 

30 25. Unite de fabrication d'un support d'informations op- 
tique selon I'une des revendications 17 a 22, 
comprenant : 

un premier bloc de fabrication (81 ) comprenant 
35 une premiere machine de moulage (82) desti- 

nee a former un premier substrat (51) compre- 
nant une premiere couche de signaux d'infor- 
mations (52) sur celui-ci, et un premier dispo- 
sitif de pulverisation (84) destine a former un 
40 film semi-transparent (53) sur la premiere cou- 

che de signaux d'informations (52) du premier 
substrat (51), 

un second bloc de fabrication (86) comprenant 
une seconde machine de moulage (87) desti- 
45 n6e a former un second substrat (55) compre- 

nant une seconde couche de signaux d'infor- 
mations (56) sur celui-ci, et un second dispositif 
de pulverisation (89) destine a former un film 
reflechissant (57) sur la seconde couche de si- 
50 gnaux d'informations (56) du second substrat 

(55), 

un troisieme bloc de fabrication (93) destine a 
mettre en opposition le film semi-transparent 
(53) sur le premier substrat (51) et le film r6f le- 
ss chissant (57) sur le second substrat (55) I'un 
avec I'autre, avec un film de resine de photo- 
polymere (60) entre eux, et ensuite illuminer le 
film de resine de photopolymere (60) avec de 
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la lumiere au moins au travers du premier subs- 
trat (51) et du film semi-transparent (53), et 
un transporter (91 , 92) destin6 a deplacer le 
premier substrat (51 ) depuis le premier bloc de 
fabrication (81) vers le troisieme bloc de fabri- 5 
cation (93) et a deplacer le second substrat (55) 
depuis le second bloc de fabrication (86) vers 
le troisieme bloc de fabrication (93), respecti- 
vement. 
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FIG. 3B 




FIG.3C 
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FIG. 5 
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FIG.6A 
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FIG.6B 
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FIG.6C 
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FIG. 8 
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FIG. 9 
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FIG.10A 
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FIG. 10 B 




FIG. 10C 
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